Case Presentation
You are seeing a previously healthy 5-year-old 
Pretest and Posttest Probability
The pretest probability of a given condition varies by physician experience, season, geography, and the history and physical findings. The pretest probability is the clinician's best estimate of the probability of a specific disease before diagnostic testing and generally has a large impact on the diagnostic process. (3) In any clinical scenario, the diagnostic test serves to modify the pretest probability, which subsequently results in a new posttest probability. The direction and magnitude of this change are determined by the test's properties (eg, sensitivity, specificity, positive/negative predictive values, and likelihood ratios). (3)
Sensitivity and Specificity
Sensitivity and specificity are the two specific elements related to the concept of validity. The validity of a test is defined as its ability to discern between patients who have a certain condition and those who do not. (4) The sensitivity of a test is its ability to recognize correctly persons who have a disease or condition. (4) In other words, the sensitivity of a diagnostic test refers to the proportion of patients who have a disorder in whom the results of the test are positive. (3) Sensitivity is calculated by dividing the number of persons who have pos-itive test results by the number of persons who have the actual disorder or disease based on the gold standard (Fig. 1) . (3) The specificity of a test is the ability of a test to recognize correctly persons who do not have a disease or condition. (4) It is the proportion of patients who do not have a disorder in whom the test result is negative. (Fig. 1) . (Fig. 1) . The relationship between predictive value and disease prevalence is important. Although sensitivity and specificity are properties intrinsic to a test and are not affected by the prevalence of a particular disease or condition, the predictive values of a diagnostic test are influenced greatly by prevalence. The higher the disease prevalence, the higher the PPV. (4) This relationship means that knowing the predictive value of a test is most useful and efficient in populations in which the prevalence of a disease is high (high-risk populations). (3) In the previously mentioned study, the authors attempted to determine the effectiveness of the Breese clinical scoring system for the diagnosis of GABHS pharyngitis by comparing its ability to diagnose the condition accurately against throat-swab cultures (reference standard). The Breese score is calculated on the basis of nine items (month of the year, patient's age, WBC count, fever, sore throat, cough, headache, abnormal pharynx, and cervical lymphadenopathy) and is used for a tentative diagnosis of GABHS pharyngitis. In this study, 416 children had the infection (positive throat cultures) and 441 children did not have the infection (negative cultures). With the Breese scoring system, a score of more than 28 was regarded as a positive test and a score of 28 or less was considered a negative test. The results showed that 286 of the 416 children who had positive throat cultures had positive tests, and 364 of the 441 children who had negative throat cultures had negative tests. Using the previously given formulas (Fig. 1) , the sensitivity of the Breese scoring system is: 286/416ϭ0.688 (ϫ100)ϭ69% sensitive. The specificity of this test is 364/441ϭ0.825 (ϫ100)ϭ83% specific. The PPV of the test is 79% (286/363) and the NPV is 74% (364/494) (Fig. 2) .
Although the sensitivity of the test is only modest, the specificity*, PPV, and NPV of the Breese scoring system are relatively high. Of note, PPV and NPV are heavily dependent on the disease prevalence, and the prevalence of GABHS pharyngitis in this study's population is (416/ 857)ϭ48%, which is relatively high. For a rare condition or one that has a much lower prevalence in the population, predictive values are lower and less useful. Further, if the preva-*Satisfactory values for sensitivity and specificity vary, depending on the clinical situation. Serious or life-threatening illnesses require a high sensitivity. Alternatively, for conditions in which labeling a patient as falsely positive may cause a high degree of distress, a higher specificity is preferable. (4) Figure 1 . Calculation of sensitivity, specificity, and positive and negative predictive value.
research and statistics lence of a disease is greater in the sample population than in the target clinical population, the predictive values are overestimated.
Likelihood Ratios
Sensitivity, specificity, and predictive values are important properties of a test, but they have limitations. An alternative approach to the evaluation of a diagnostic test is the examination of the test's likelihood ratio (LR), which is defined as the likelihood that a person who has a target disorder will have a positive test result. (3) The LR indicates by how much the results of a given diagnostic test result will raise (or lower) the pretest probability of the target disorder, effectively yielding a new posttest probability. (3) The pretest probability is patient-specific and exerts a major influence on the diagnostic process, and LRs can be applied to individual patients who have distinct pretest probabilities. Applying the concept of LR to the Breese score discussion requires the question: How likely is a Breese score of more than 28 to occur in children who actually have GABHS pharyngitis? According to Figure 2 , (286/ 416)ϭ0.688 (sensitivity). Alternatively, the likelihood of a Breese score of more than 28 in children who, although suspected of it, actually do not have GABHS is: (77/441)ϭ 0.175. The ratio of these two likelihoods is called the LR and for a Breese score more than 28, it is (0.688/0.175)ϭ3.93. In other words, a score of more than 28 is about four times more likely to occur in a patient who has GABHS pharyngitis than a patient who does not have GABHS pharyngitis. (3) Use of a simple nomogram initially proposed by Fagan allows easy conversion from pretest to posttest probability using the LR. (3) More information on LRs is presented in a separate article in this series. 
Case Discussion

Conclusion
Sensitivity, specificity, and predictive values are important properties of diagnostic tests, although each has its limitations. LRs are useful for converting from pretest to posttest probability. Articles describing diagnostic tests should report sensitivity, specificity, predictive values, and LRs or provide the reader with the data to calculate them.
